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(57) ABSTRACT

Systems and methods are described to enable the inclusion
of customized audio messages into packages for physical
items. Specifically, embodiments of the present disclosure
enable a user, in connection with an order to physical items,
to record an audio message (e.g., a gilt message) to be
played back on the opeming of a package including the
physical items. The recorded audio message can be encoded
into audio data at a user computing device and transmitted
over a network to a fulfillment processing system associated
with the order. The fulfillment processing system can encode
the audio data into a playback device included within a
package of the ordered items. The playback device may
include one or more sensors (such as mechanical switches,
light sensors, etc.) that notily the playback device when the
package 1s opened. The playback device can then output the
audio message to a receiving party.

24 Claims, 5 Drawing Sheets
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CUSTOM AUDIO MESSAGES FOR
PACKAGED GOODS

BACKGROUND

Distributors or sellers of physical goods 1n some 1nstances
allow customers to 1include customized messages, such as
o1it messages, to be packaged with those goods. These
messages are often printed on a packing slip, gift card, or
other medium and placed within a package for delivery to a
recipient. For example, a purchaser may request that the
message “Congratulations!” be printed on a card and
attached to a package prior to shipping. The purchaser may
specily the message electronically (e.g., via submission of a
form while purchasing a product) or orally (e.g., via tele-
phone communication with a distributor or seller). The
message 1s then printed for inclusion 1 the product’s
packaging. Because most packaged goods include other
documentation within the package, such as receipts, delivery
ol printed messages 1s relatively easy and cost effective.

More recently, greeting cards have been created that
enable audio messages to be recorded and played back to a
recipient. These cards generally include a microphone and a
speaker, and enable a purchaser to record audio data. For
example, a user may purchase a card at a traditional brick-
and-mortar store, record a message, and present the card to
a recipient. The cards also include a switch or other trig-
gering mechanism, such that the recipient can playback the
audio data recorded by the purchaser. Because the audio data
1s recorded onto the cards locally, purchasers are generally
required to physically interact with the card before presen-
tation to a recipient.

In some instances, products may also include messages
pre-recorded by a manufacturer. For example, a manufac-
turer may include a speaker within product packaging that
plays a pre-recorded audio when the packaging 1s moved or
opened. These recordings are generally fixed by the manu-
facturer, and therefore not customizable by a user.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a block diagram depicting an illustrative oper-
ating environment 100 1n which a fulfillment facility may
receive an electronically submitted audio message for inclu-
s10n 1n a packaged good, embed a playback device including
the audio message within the packaged good, and ship the
packaged good, including the playback device, to a recipi-
ent.

FIG. 2 1s a block diagram depicting illustrative interac-
tions for electronically submitting an audio message to a
tulfillment facility of FIG. 1, embedding a playback device
including the audio message within a packaged good, and
shipping the packaged good to a recipient;

FIG. 3 1s an illustrative depiction of a user interface
displayed on a user computing device of FIG. 1 to enable the
clectronic submission of an audio message 1 connection
with an order for a packaged good;

FIG. 4 1s a block diagram depicting a playback device to
be embedded within a packaged good, and including com-
ponents for receiving an electromically submitted audio

message and playing back the audio message to a recipient;
and

FIG. 5 15 a tlow chart depicting an 1llustrative routine for
embedding a playback device, including an electronically
submitted audio message, within a packaged good.

DETAILED DESCRIPTION

Generally described, aspects of the present disclosure
relate to enabling customized audio messages to be placed
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into packaged goods. Specifically, the present disclosure
cnables a fulfillment entity (e.g., a seller, distributor, ship-
ping provider, etc.) to receive electronic audio data that has
been remotely recorded by a purchaser via a computing
device, and to encode the audio data onto a playback device
to be packaged with physical item for shipment to a recipi-
ent. For example, the present disclosure enables a user of an
online electronic commerce system to record a gift message
to be played back to a recipient of an item, such that the
recipient 1s able to hear the voice of the user when receiving
the item. In some instances, a playback device may be
configured to detect the opening of a package in which the
device 1s embedded, and 1n response to such opening,
automatically initiate playback of the previously recorded
audio message. In this manner, users are enabled to provide
customized audio messages for inclusion i packaged goods,
without requiring the user to ever physically interact with
the goods. Moreover, the present disclosure enables the
inclusion of customized audio messages within packaged
goods 1n a partially or wholly automated manner, such that
the processes and devices disclosed herein may be utilized
in large scale fulfilment centers that process thousands of
packages per hour.

In one embodiment, customized audio messages may be
submitted by users of an electronic commerce system 1n
connection with purchase or acquisition of an item from the
system. Illustratively, a user may utilize a computing device
(e.g., a desktop computer, laptop, mobile phone, etc.) to
purchase an 1tem, and during the order process, be prompted
by the electronic commerce system to record an audio
message to a recipient of the item. The user may provide
audio data to the computing device (e.g., via a microphone),
which can then be encoded by the user’s computing device
and transmitted to the electronic commerce system. There-
alter, the electronic commerce system can associate the
order with the audio data. During processing of the order at
a Tulfillment entity, the audio data can be encoded within an
clectronic playback device, which 1s then embedded or
placed 1n a package with the ordered item.

In one embodiment, a playback device may be encoded
with the ordering user’s audio data prior to placement 1n a
package. For example, a fulfillment location may include a
computing device including a data store of audio data
provided by users and 1n communication with a number of
playback devices (e.g., via a wired or wireless connection).
When an order that has been associated with custom audio
data 1s processed at the fulfillment location, the computing
device can transmit corresponding audio data to one of the
playback devices. The specific playback device can then be
retrieved and placed into a package with the ordered items.
In some instances, the computing device of the fulfillment
center may be configured to record an identifier of the
playback device on which audio data for a specific order 1s
encoded, such as a serial number. The computing device
may further include that identifier on a print-out slip for use
by a human operator, who can retrieve the playback device
and place 1t 1n a package with the ordered items. In other
instances, an automated mechanism may be used to place the
correct playback device into a package with the ordered
items.

In another embodiment, playback devices may be
encoded with an ordering user’s audio data after inclusion
within a package. Encoding of playback devices after pack-
aging may beneficially reduce the complexity of the pack-
aging process itself. For example, a fulfillment center may
provide a number of non-programmed playback devices for
inclusion 1 packages, any one of which may later be
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encoded with audio data of an ordering user. Thus, a
packager (either human or automated) would not be required
to include a specific, pre-encoded playback device 1n a given
package. In some embodiments, a packager may record an
identifier of the playback device placed within the package
to enable later encoding of the playback device. In other
embodiments, playback devices may be encoded based on
an existing identifier of the package (e.g., an order identi-
fier), as described 1 more detail below. To enable encoding
of audio data after packaging of an ordered item, each
playback device can include a wireless communication radio
component (e.g., a BLUETOOTH™ {ransceiver module).
Using this wireless communication radio component, the
tulfillment processing system can encode relevant audio data
regarding an ordered item onto the playback device during
later processing stages. For example, many fulfillment cen-
ters utilize a weight-check device (e.g., a scale) integrated
into a conveyance system of the fulfillment center, which
automatically checks the weight of a package (e.g., on the
conveyance system) against an expected weight, as deter-
mined based on 1tems expected in the package. Such weight-
check devices generally i1dentify the specific package 1n
question via a barcode or other machine-readable 1dentifier
placed on the outside of a package. A fulfillment processing,
system, such as that described herein, can utilize the known
package 1dentifier, as previously associated with a specific
order, to determine what audio data 1f any, 1s to be encoded
within a playback device included in the package. The
tulfillment processing system can then wirelessly commu-
nicate with the playback device included 1n the package to
encode relevant audio data for the package.

In one embodiment, the fulfillment processing system
may wirelessly communicate with the playback device
based on a previously recorded identifier of the playback
device (e.g., as recorded when placing the playback device
within the package). For example, the fulfillment center may
broadcast a request to establish wireless communication
with a playback device having the previously recorded
identifier, and after establishing communication, transmuit
relevant audio data to the playback device.

In another embodiment, the fulfillment processing system
may communicate with a playback device included within a
package based on an idenfifier of the package, without
requiring knowledge of the playback device’s 1dentifier. For
example, on i1dentifying a package within a threshold dis-
tance from a wireless transceiver of the fulfillment process-
ing system (e.g., via a barcode scanner or other automated
package identification system), the fulfillment processing
system may transmit audio data relevant to the package to
any nearby playback device, causing the playback device
within the package to be encoded with audio data for the
package. In these embodiments, the fulfillment center may
be arranged such that when a package or set of packages for
a specific order are within a threshold distance from a
wireless transceiver of the tulfillment processing system, no
other packages (e.g., not associated with the order) are
within that threshold of the wireless transceiver, as this
arrangement may prevent audio data from being encoded
onto playback devices in those other packages.

The playback device may include any combination of
hardware components required to receive and playback
audio data related to a package. In one embodiment, the
playback device includes a battery-powered microcontroller,
which are available in sizes suitable for inclusion 1n most
shipped packages. As will be described below, the playback
device may include data store and communication interfaces
enabling the encoding of audio data, as well as a speaker or
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other audio output device to playback that audio data. The
playback device may also include one or more switches or
sensors enabling audio data to be played back at an appro-
priate time.

In some embodiments, the playback device may be con-
figured to detect the opening of a package in which the
device 1s placed, and to automatically being playback of
encoded audio data. For example, a playback device may
include a light sensor that 1s configured to cause playback of
encoded audio data on exposure to a threshold amount of
light. As a further example, a playback device may include
a shiding switch, which 1s placed 1n a package such that
opening the package (e.g., by opening a box or bag) causes
the switch to trigger, beginming playback of encoded audio.
In some 1nstances, playback devices may include a combi-
nation of switches or sensors, and be configured to begin
playback of audio data when a combination of events occurs
(e.g., toggling of a switch and detection of a threshold
amount of light).

Playback devices may further be configured to ensure the
privacy of audio data encoded thereon. For example, wire-
less transmission of audio data to a playback device after
packaging (as described above) may help to ensure that a
playback device does not playback the audio data until after
the package has been opened. As another example, a play-
back device may be configured to prevent playback of audio
data until at least a threshold amount of time after encoding.
In some instances, the threshold amount of time may be
selected based on an expected delivery time of the package
(e.g., a playback device embedded in a package with two
day shipping may be configured to prevent playback until at
least two days after encoding). In other instances, the
threshold amount of time may be predetermined (e.g., to
ensure sullicient time for the package to leave a fulfillment
location).

While examples are provided herein that playback devices
as separate from physical items within an order, some
embodiments of the present application may utilize playback
devices that are integrated or physically combined within
one or more packaged goods. For example, an electronic
commerce site may enable users to purchase greeting cards
or giit cards with integrated playback devices, and further
enable the users to transmit, via network, a recorded mes-
sage to be encoded on those integrated playback devices. A
tulfillment center of the electronic commerce site may then
encode the audio data of the recorded message onto the
integrated playback devices, and ship the greeting card or
g1it card to a receiving user. Thus, users of the electronic
commerce site can be enabled to acquire and send physical
goods 1ncluding customized audio messages, without being
required to physically interact with those physical goods.

The foregoing aspects and many of the attendant advan-
tages ol the present disclosure will become more readily
appreciated as the same become better understood by ret-
erence to the following, when taken 1n conjunction with the
accompanying drawings.

FIG. 1 1s a block diagram depicting an 1illustrative oper-
ating environment 100 for encoding customized audio data
onto a playback device 110, and including the playback
device 110 into a package with a corresponding item such
that the audio data 1s played back to a recipient of the
package. As shown 1n FIG. 1, the operating environment 100
includes a user computing device 102 1n communication
with a fulfillment processing system 106 via a network 104.

In FIG. 1, the user computing device 102 i1s illustratively
depicted as a mobile phone (e.g., a “smart phone™). In other
embodiments, the user computing device 102 may corre-
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spond to any number of different computing devices capable
of receiving user-specific audio data and communicating
that audio data to the fulfillment processing system 106. For
example, individual accessing computing devices may cor-
respond to a laptop or tablet computer, personal computer,
wearable computer, voice command device, server, personal
digital assistant (PDA), hybrid PDA/mobile phone, mobile
phone, electronic book reader, set-top box, camera, digital
media player, and the like. A user computing device 102 can
include a microphone or other mput device capable of
receiving audio data, or may be 1 communication with an
external component capable of transmitting audio data to the
user computing device 102 (e.g., an external microphone,
audio recorder, personal audio player, an additional com-
puting device, etc.).

Network 104 may be any wired network, wireless net-
work or combination thereof. In addition, the network 104
may be a personal area network, local area network, wide
area network, cable network, satellite network, cellular
telephone network, or combination thereof. In the example
environment of FIG. 1, network 104 1s a global area network
(GAN), such as the Internet. Protocols and components for
communicating via the other aforementioned types of com-
munication networks are known to those skilled in the art of
computer communications and thus, need not be described
in more detail herein.

The fulfillment processing system 106 may be associated
with a fulfillment center, which operates to process orders of
physical items (e.g., submitted via an electronic commerce
site), retrieve those physical 1tems ordered, and package the
items for delivery to a receiving user. The general operation
of fulfillment centers to process and package 1tems 1s known
in the art, and therefore will not be described 1n detail herein.
The fulfillment processing system 106 may integrate 1n to
existing operations of the fulfillment center to enable the
seamless, high-efliciency inclusion of audio playback device
110 1nto packages. Specifically, as described 1n more detail
below, the fulfillment processing system 106 may include a
data store of audio data provided by user computing devices
102 1n association with orders for physical items. This data
store may further include additional imnformation regarding
an order or audio data to be encoded on a playback device
for the order. For example, the data store may include
information indicating an association between one or more
of an order, the items i1ncluded within that order, the user
who placed the order, the audio data provided by the user
who placed the order, the intended recipient of the order. The
data store may further indicate an i1dentifier of one or more
packages for the order (e.g., including 1tems of the order) or
a playback device to be encoded with audio data for the
order (e.g., as recorded during pre-encoding of the playback
device or placement of the playback device within a package
for the order).

During fulfillment of each order, the fulfillment process-
ing system 106 may determine a set of audio data associated
with the order, and encode the audio data onto a playback
device 110 included within a package containing the ordered
items. In one embodiment, the fulfillment processing system
106 may operate on a “just-in-time” basis, by encoding
audio data onto a playback device 110 just prior to creation
of a package for an order, and notifying a packager to
include the playback device 110 1nto the package. In another
embodiment, the fulfilment processing system 106 may
automatically encode relevant audio data for an order after
a package for the order has been created, by wirelessly
communicating with a playback device 110 previously
placed into the package. As noted below, post-packaging
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encoding of playback device 110 may enable integration
with existing error-checking mechanisms 1n place at a ful-
filment center (e.g., weight-checking of package), thereby
increasing the efliciency of operation of the fulfillment
processing system 106.

The operating environment 100 further includes a deliv-
ery system 108, which operates to deliver the package
(including a playback device 110 encoded with custom
audio data) to a recerving user. The delivery system 108 may
include any number or combination of human-operated or
automated transportation systems (e.g., public mail systems,
delivery services, courier services, etc.). In one embodiment,
the delivery system 108 may utilize partially or wholly
automated unmanned aerial vehicles to deliver package to
receiving users. Various additional delivery systems 108 are
known 1n the art, and therefore will not be discussed herein.

The playback device 110 can include a combination of
hardware and software (executed by hardware) configured to
receive audio data provided by a user computing device 102
and playback that audio data to a recerving user. For
example, the playback device 110 may include a micropro-
cessor and communication interface enabling communica-
tion with the fulfillment processing system 106 and recep-
tion of audio data. The playback device 110 may further
include an output device, such as a speaker, to playback the
audio data to a receiving user. In some embodiments, the
playback device 110 may include one or more sensors or
switches enabling the playback device 110 to automatically
detect the opening of a package in which the playback
device 110 1s placed, an 1n response, to playback the audio
data 1included on the playback device 110. Further descrip-
tion regarding the configuration and operation of playback
devices 110 1s provided below with respect to FIG. 4.

With reference to FIG. 2, an 1llustrative set of interactions
will be described for utilizing the operating environment 100
to encode customized audio data onto a playback device 110
and include the playback device 110 1nto a package with a
corresponding 1tem such that the audio data 1s played back
to a recipient of the package. Specifically, the imteractions of
FIG. 2 begin at (1), where a user utilizes a user computing
device 102 to record a gift message for inclusion with a
package. Illustratively, the giit message 1s recorded 1n con-
nection with an order placed by a user of the user computing
device 102 for one or more physical items available from or
through an electronic commerce site (identified 1n FIG. 2 as
“Catalog.com™). In some 1nstances, the order may be placed
via the user computing device 102 itself (e.g., via a mobile
application or other software executing on the user comput-
ing device 102), and the gift message may be recorded prior
to, during, or after placement of the order. In other instances,
the order may be mitially placed via an alternate commu-
nication channel to the electronic catalog system (e.g., via
traditional telephone communication or an alternative com-
puting device not shown 1n FIG. 2), and the user may later
utilize the user computing device 102 to add an audio gift
message to the order. Illustratively, a user may activate a
user interface element, such as button 103, on the user
computing device 102 to begin recording via an audio input
of the user computing device 102 (such as a microphone).
Thereatter, the user may speak (or otherwise convey) an
audio message to be included within a package containing
the ordered items, and automatically played back to a
recipient on opening the package. The user computing
device 102 may then halt recording, and generate audio data
corresponding to the recorded audio. The audio data may
include any digital representation of the recorded audio.
Various formats for digitally representing recorded audio
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data are known within the industry and include, but are not
limited to, the Wavetorm Audio File Format (WAV), Win-
dows Media Audio (WMA) formats, Advanced Audio Cod-
ing (AAC) formats, MPEG Audio Layer III (MP3) formats
and pulse-code modulation (PCM) formats. In some
embodiments, the user computing device may also enable a
user to provide a pre-recorded audio file (e.g., recorded on
an alternative computing device).

Thereatfter, at (2), the recorded giit message 1s transmitted
via the network 104 to a fulfillment processing system 106
of the electronic catalog system. For the purposes of FIG. 2,
the fulfillment processing system 106 1s shown as associated
with an individual fulfillment center. However, the fulfill-
ment processing system 106 may in some instances be
associated with multiple fulfillment centers. Accordingly,
transmission of the recorded gift message may include
transmitting the recorded gift message to a fulfillment pro-
cessing system 106 associated with a specific fulfillment
center selected to package and ship the items associated with
an order. Various mechanisms for selecting a specific ful-
fillment center to package and ship specific an order are
known within the art, and therefore will not be discussed
herein. In some instances, data corresponding to the
recorded gift message may be encrypted (e.g., at the user
computing device 102 or at computing devices associated
with the electronic commerce site not shown in FIG. 2)
during transmission over the network 104 to prevent unau-
thorized access to the recorded data. Encryption of network-
transmitted data 1s also known within the art.

At (3), the fulfillment processing system 106 causes a
playback device 110 to be included with a package including,
the ordered items. In one embodiment, the ftulfillment pro-
cessing system 106 may cause a playback device 110 via
transmission of instructions to human operator. For example,
where ordered 1items are placed within a package by a human
operator, the fulfillment processing system 106 may add a
playback device 110 to an electronic listing of the ordered
items. The fulfillment processing system 106 may then print
the listing of the ordered items, including the playback
device 110, to request that the human operator place each
item on the listing, including the playback device 110, mnto
a package. In other embodiments, the fulfillment processing
system 106 may cause the playback device 110 to be
automatically or semi-automatically included with a pack-
age. Illustratively, where a fulfilment center utilizes an
automated storage and retrieval system, or “ASRS,” (a
variety of examples of which are known in the art), the
tulfillment processing system 106 may add a playback
device 110 to the listing of items that the ASRS 1s to retrieve.
In some stances, playback devices 110 may be integrated
into packaging material, such that the playback device 110
1s already included within a package that can then be filled
with relevant ordered items by a human operator or ASRS of
the fulfillment center. In some embodiments, the fulfillment
processing system 106 may gather data regarding the spe-
cific playback device 110 placed within the package. For
example, an interacting party—either automated, semi-au-
tomated, or manual-—may be required to collect an 1dentifier
of the specific playback device 110 placed with the package,
which the fulfillment processing system 106 may then
associate with the order being processed. Collection of an
identifier may occur, for example, via scanning a machine
readable code (e.g., a barcode) of the playback device 110,
via manually entering a human-readable identifier of the
playback device 110, or by close-proximity transmission of
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the playback device 110 (e.g., radio frequency i1dentification
IRFID] transmissions, near field communication [NFC]
transmissions, etc.).

In some embodiments, the playback device 110 may be
simply placed within a package. In other embodiments, the
playback device 110 may be placed in a specific location of
the package. For example, where the playback device 110
includes a light sensor to detect the opening of a package, the
playback device 110 may be placed on top of other goods
within the package to ensure that the device senses light
when the package 1s opened. As a further example, where a
playback device 110 includes a mechanical switch used in
detecting when a package 1s open, a packager or packaging
system may attach that mechanical switch to a moving
portion of the package (e.g., a Iid or a drawstring) such that
opening the package activates the mechanical switch. In
some 1nstances, the fulfillment processing system 106 may
cause playback devices to be pre-installed into packages for
goods. For example, a playback device 110 may be inserted

into a package during manufacturing of that package, such
that installation of the playback device at the fulfillment
center would be unnecessary. In these 1nstances, the fulfill-
ment processing system 106 would simply cause a packager
or packaging system to place the items associated with an
order 1into a package already containing a playback device
110.

At (4), the fulfillment processing system 106 can encode
the playback device with the received gift message. In one
embodiment, encoding may occur during an existing post-
packaging process utilized by the fulfillment center. Illus-
tratively, the fulfillment center may utilize an automated
weight verification system for completed packages. The
welght verification system may utilize a conveyer system to
move each completed package over a scale, to scan or
otherwise identily the completed package (e.g., based on
machine readable codes placed on the package), and to
verily the weight of the completed package based on the
items ntended to be within the completed package. In such
instances, the fulfillment processing system 106 may utilize
the known 1dentity of each package (as used to verniy the
weight of each package) to encode the giit message onto the
appropriate package. Specifically, the fulfillment processing
system 106 may be configured to detect that a package
associated with the recorded gift message has entered a
specific portion of the conveyance system (e.g., via scanning
a barcode of the package), and to convey the recorded giit
message to the playback device 110 included within the
package. The fulfillment processing system 106 may then
convey the recorded gift message wirelessly to a playback
device 110 included within the package. Various protocols
for wirelessly transmitting data are known within the art, and
include but are not limited to BLUETOOTH, the 802.11x
family of wireless protocols, wireless USB, and NFC pro-
tocols. In some mstances, the fulfillment processing system
106 may verily that the gift message 1s transmitted to the
correct playback device 110 by veriiying an 1dentifier of the
playback device 110 (as previously collected by the fulfill-
ment processing system 106) prior to or during transmission
of the gift message. For example, the fulfillment processing
device 110 may broadcast a request to initiate wireless
communication with a playback device 110 associated with
the known 1dentifier, and thereatter establish communication
with that playback device 110. In other instances, use an
identifier for the playback device 110 may be unnecessary.
For example, the fulfillment processing system 106 may not
be required to utilize an 1dentifier for a playback device 110
where only a single package including a playback device




US 9,830,628 Bl

9

110 1s within a given wireless communication range of the
tulfillment processing system 106.

While encoding 1s described above as integrated into an
existing post-packaging process, encoding may also be
implemented independently by the fulfillment processing
system 106. For example, each package completed by a
tulfillment center may be moved (e.g., by a human operator,
ASRS, or conveyance system) past a message encoding
system within the fulfillment processing system 106. The
message encoding system may include a barcode reader,
scanner, or other sensor to 1dentily the order associated with
the package, as well as a wireless communication device. On
detecting a package for an order associated with a giit
message, the message encoding system may transmit an
appropriate giit message to a playback device 110 within the
package, thus enabling the gift message to be played back by
a receiver of the package.

Further, while examples above describe the transmission
of a gift message to a playback device 110 subsequent to
packaging, some embodiments of the present disclosure
include transmission of a gift message to a playback device
110 prior to packaging. Illustratively, the fulfillment pro-
cessing system 106 may, on receiving a giit message for an
order, encode a specific playback device 110 with that gift
message. Such encoding may occur wirelessly, as described
above, or via a wired connection with the specific playback
device 110. The fulfillment processing system 106 may then
include an 1dentifier of that specific playback device 110
within a list of items to be placed within a package for the
order. In some 1nstances, post-packaging transmission of gift
messages may be preferred to pre-packaging transmission,
since post-packaging transmission would not require the
location of a specific, pre-programmed playback device 110
for inclusion within a package but would enable any not-
yet-programmed playback device 110 to be included.

At (5), the package including the playback device 110 1s
shipped via the delivery system 108 to a receiving user.
Thereatter, the receiving user may open the package to listen
to the audio gift message encoded onto the playback device
110. Specifically, at (6), the playback device 110 can detect
that the package has been opened. Illustratively, the play-
back device 110 utilizes light sensors to determine that the
package has been opened, exposing the playback device 110.
Additionally or alternatively, the playback device 110 can
utilize mechanism switches or sensors that are triggered
when opening the package, or moving portions of the
package relative to one another. For example, as noted
above, a playback device 110 may be installed on or nto a
package such that opening the package activates a mechani-
cal switch. Activation of the switch (either alone or in
conjunction with feedback from additional sensors, such as
light sensors) can therefore indicate that the package has
been opened. Thus, at (7), the playback device 110 can
initiate playback of the recorded gift message via a speaker
or other output device included within the playback device
110, enabling the receiving user to listen to the giit message
clectronically recorded with the order.

With reference to FIG. 3, an 1llustrative user interface 302
that may be displayed on a user computing device 102 to
facilitate recording and transmitting audio data to the ful-
fillment processing system 106 of FIG. 1 will be described.
As described above, the user computing device 102 may
include any variety of computing devices, such as desktop
computers, laptop computers, tablets, mobile phones, and
the like. In FIG. 3, the user computing device 102 corre-
sponds to a mobile phone capable of executing software
applications (“mobile applications™). In one embodiment,
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the user interface 302 1s displayed on the user computing
device 102 by a network browser application (e.g., a web
browser) configured to interpret hypertext markup language
(“HTML”) documents transmitted to the user computing
device 102 by an electronic catalog system associated with
the fulfillment processing system 106 of FIG. 1. Thus,
instructions for generating all or a portion of the user
interface 302 may be created remotely from the user com-
puting device 102 at the electronic commerce system and
then transmitted to the user computing device (e.g., as
encoded in an HTML document), to enable the user com-
puting device 102 to generate the user interface 302 for
presentation to a user. In another embodiment, the user
interface 302 1s displayed on the user computing device 102
by a specialized application (e.g., a “mobile app”) config-
ured to enable interaction with the electronic commerce
system. Similarly to the network browser application
described above, a specialized application may communi-
cate with a remote electronic commerce system to receive
instructions for generating all or a portion of the user
interface 302. The specialized application can then cause the
user computing device 102 to generate the user interface 302
of FIG. 3.

As shown 1n FIG. 3, the user interface 302 enables a user
of the user computing device 102 to select gift options for an
order previously or currently being placed on an electronic
catalog system (1dentified in FIG. 3 as “Catalog.com™). The
specific order shown 1n FIG. 3 1s for a printed, hardback
copy of the book “The Adventures of Sheriock Holmes,” as
reflected 1in the item i1dentifier 304. The user intertace 302
provides a variety of gift options for the item. Specifically,
the user interface 302 includes a user mput 306 enabling a
user to request that a personalized audio message be
recorded and included within a package with the ordered
item. When the user input 306 is selected, the user interface
304 displays an additional user input 308, which enables the
user to record the audio message to be included within the
package. Thus, selection of the mput 308 can cause the user
computing device 102 to begin recording (e.g., through a
microphone of the user computing device 102 not shown 1n
FIG. 3). lllustratively, the user may select input 308 again to
halt recording of the audio message, or the user computing
device 102 may automatically halt recording after a prede-
termined period of silence. In some embodiments, the user
computing device 102 may automatically encode the
recorded audio into audio data, and transmit the audio data
via a network 104 to the fulfillment processing system 106.
In other embodiments, the user computing device 102 may
store the recorded audio data 1n memory until the user
selects mput 310, which may cause the various options
selected by the user as well as the audio data to be trans-
mitted via the network 104 to the fulfillment processing
system 106. As described below, the audio data may there-
alfter be encoded onto a playback device that 1s packaged
with the ordered 1tems and configured to playback the audio
data when the package 1s opened by a receiving user.

With reference to FIG. 4, a block diagram 1s shown of an
illustrative playback device 110 that may be used i1n con-
nection with the embodiments herein. As shown 1n FIG. 4,
the playback device 110 may include a microcontroller 402
in communication with a memory chip 404, a communica-
tion interface 408, a switch 410, and a speaker 412. Each of
the microcontroller 402, memory chip 404, commumnication
interface 408, switches 410, and speaker 412 may be inter-
connected on a printed circuit board (PCB) and powered by
a battery 406. The layout of the microcontroller 402,
memory chip 404, communication interface 408, switch
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410, and speaker 412 shown in FIG. 4 1s intended {for
illustrative purposes, and 1t 1s contemplated that the specific
position of the microcontroller 402, memory chip 404,
communication interface 408, switch 410, and speaker 412
within one or more PCBs may vary according to the desired
physical properties of the playback device 110. While a
single microcontroller 402, memory chip 404, communica-
tion interface 408, switch 410, and speaker 412 are shown
tor the purposes of illustration, the playback device 110 may
include one or more of each of the microcontroller 402,
memory chip 404, communication interface 408, switch
410, and speaker 412 collectively configured to implement
the functions described herein.

The microcontroller 402 may include any integrated cir-
cuit containing a processor core, memory, and input/output
interfaces collectively configured to execute the operations
described herein. In one embodiment, the microcontroller
402 1s a Dialog Semiconductor SMARTBOND™ [DA143582
device, a Nuvoton ISD1965 CHIPCORDER™ device, or a
Texas Instruments MSP430G2001 mixed signal microcon-
troller. Illustratively, the microcontroller 402 may be pro-
grammed with computer-executable 1nstructions to receive
an audio giit message via the communication interface 408
and to store the audio gift message within the memory chip
404. As will be described below, the microcontroller 402
may further include computer-executable instructions con-
figured the playback device 110 to detect an opening of a
package via a switch 410, and to imitiate playback of the
audio message via the speaker 412. Thus, the playback
device 110 can be placed into a package to enable a
customized audio message to be played when the package 1s
opened.

The memory chip 404 can include any non-volatile com-
puter storage media, such as flash memory (e.g., NAND or
NOR type tlash). The capacity of the memory chip 404 can
be selected according to the maximum size of audio data to
be placed within the memory chip 404 by the microcon-
troller 402. For example, it 1s expected that 30 seconds of
audio data utilizing 11 bit samples at 11 kilosamples per
second would result 1n 3.63 megabits of data. Thus, the
memory chip 404 may correspond to a 4 megabit tlash
memory. In some instances, the microcontroller 402 may
include suthicient memory to hold audio data of the desired
s1ze. As such, a separate memory chip 404 may be unnec-
essary and excluded from the playback device 110.

The commumnication interface 408 can include any wired
or wireless interface enabling communication with the ful-
fillment processing system 106 described above. By way of
non-limiting example, the communication interface may be
a BLUETOOH™ intertace, an NFC interface, an 802.11x
protocol interface, a universal serial bus (USB) interface, an
RS-232 senial interface, or any combination thereof. In some
instances, an interface 408 may be tegrated into the
microcontroller 402, and thus a separate communication
interface 408 may be unnecessary and excluded from the
playback device 110. While not shown in FIG. 4, the
communication interface 408 may also include physical
structures necessary to receive and transmit data via the
communication interface 408, such as a wireless antenna, a
data port, or electrical contacts.

The switch 410 1s communicatively connected to the
microcontroller 402, and configured to enable the micro-
controller 402 to detect the opening of a package in which
the playback device 110 1s placed. In the illustrative embodi-
ment of FIG. 4, the switch 310 1s a sliding switch that 1s
connected to the physical structure of the package. In one
embodiment, the playback device 110 may be attached to
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one portion of the package, such as a side wall, while the
switch 310 1s connected to a second portion of the package,
such as a lid. Thus, opening the lid of the package may cause
the switch 410 to be closed, or activated. In other embodi-
ments, the switch 308 may be attached to other portions of
the package that are moved during opening, such as a
drawstring. Thus, activation of the drawstring by a user can
cause the switch 408 to be activated. While examples are
provided herein with respect to a slide switch, additional or
alternative switch types may also be used by the playback
device 110. For example, the playback device 110 may
include rotary or toggle switches attached to portions of the
package that are moved during opening, such that opening
the package activates the switch. In some instances, the
playback device 110 may utilize vaniable-state inputs, such
as potentiometers, rather than discrete state switches. For
example, a potentiometer may be attached to a drawstring,
such that pulling the string rotates the potentiometer and
notifies the playback device 110 that the package has been
opened.

While not shown in FIG. 4, the playback device 110 may
additionally or alternatively include other sensors to detect
opening of the package, such as an optical sensor configured
to detect when light enters the package (and thus notify the
playback device 110 that the package has been opened). In
some such embodiments, switch 410 may be omitted, and
replaced with alternative sensor types. Illustratively, various
types of sensors (switches, optical sensors, etc.) may be used
in combination to ensure that the playback device 110 does
not play the message before the package 1s opened, e.g.,
while still in the fulfillment center or during transit, and that
it accurately determines the opeming of a package to begin
playback of a recorded audio message. In some embodi-
ments, the playback device 110 may include mputs (such as
press-button switches) enabling a receiving user to control
operations ol the microcontroller 110. For example, the
playback device 110 may include a switch enabling a
receiving user to toggle manual playback of the gift message
alter opeming a package, or enabling a receiving user to
re-record the audio data stored within the memory chip 404
(e.g., by way of a microphone optionally included within the
playback device 110, though not shown 1n FIG. 4).

After detecting the opening of the package (or on manual
activation of an input by a receiving user), the playback
device 110 can cause the audio data stored within the
memory chip 404 (or within the memory of the microcon-
troller 402 itsell) to be played back via the speaker 412.
[lustratively, the speaker 412 may correspond to a wafer-
type loudspeaker attached to or embedded within the play-
back device 110, which the microcontroller 402 may operate
to recreate the audio data corresponding to a received gift
message. In some nstances, the microcontroller 402 may be
capable of directly controlling the speaker 412 and thus, no
additional components would be required on the playback
device 110. In other embodiments, additional components,
such as amplifiers or digital-to-analog converters (“DACs”)
(not shown 1n FIG. 4) may be included between the micro-
controller 402 and the speaker 412 to facilitate playback of
audio data. Illustratively, where the microcontroller 402
corresponds to a Dialog Semiconductor SMARTBOND™
DA14582 device, the playback device 110 may include a
Diodes Inc. PAMS303 amplifier. Similarly, where the micro-
controller 402 corresponds to a Texas Instruments
MSP430G2001 mixed signal microcontroller, the playback
device 110 may include both a Diodes Inc. PAMS303
amplifier and a Microchip MCP47A1 DAC. Other potential
microcontrollers 402, such as the Nuvoton ISD1965 CHIP-
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CORDER™ device, may not require additional components
to interface with the speaker 412.

The playback device 110 further includes a battery 406
providing power to the wvarious components described
above. Numerous examples of batteries are known within
the art, capable of storing suflicient power for a suflicient
amount of time to power the device 110, and the specific
battery 406 utilized by the playback device 110 may be
selected according to the power requirements of the various
components described above as well as the size, dimension,
and cost constraints of the playback device 110. However, 1t
1s contemplated that the combinations of components dis-
cussed above may be sufliciently powered by a combination
of three CR2032 lithium/manganese dioxide coin cell bat-
teries.

Though not shown 1n FIG. 4, 1n some embodiments the
playback device 110 may include multiple, distinct batteries
configured to separately power different components of the
playback device 110. For example, the playback device 110
may include a first battery (or set of batteries) powering the
microcontroller 402, communication interface 408, and
memory chip 404, and a second battery powering various
audio-output components (such as DACs or amplifiers). As
such, while using the first battery, the playback device 110
may have suflicient power to receive recorded audio data for
storage 1n the memory chip 404, but not have suflicient
power to playback the audio data. In this configuration, both
the first and second batteries may be installed within the
playback device 110, but the second battery may be physi-
cally prevented from powering the playback device 110 by
a pull-tab or other physical barrier. Thus, prior to the pull-tab
being removed, the playback device 110 may be pro-
grammed with audio data at the fulfillment center without
risk that the audio data could be played back (ensuring the
privacy of the data). The pull-tab may then be removed by
a recerving user to enable playback of the audio data. In
some 1nstances, the pull-tab may be physically connected to
the structure of a package, such that opening the package
causes the pull tab to be removed (e.g., by attaching the
pull-tab to a lid or drawstring of a package). The microcon-
troller 402 can be configured to immediately begin playback
of the audio data on removal of the pull-tab (and connection
with the second battery). Thus, a pull-tab may function as a
switch to 1mtiated playback of audio data on opening of a
package, and the separate switch 410 can be omitted from
the playback device 110.

While the illustrative depiction of a playback device 110
within FIG. 4 mncludes a microcontroller 402 with integrated
processor core, memory, and mput/output interfaces, alter-
native embodiments of the playback device 110 may include
one or more distinct processors, processor cores, memories,
and input/output interfaces exclusive of or 1 conjunction
with a microcontroller 402. Moreover, one skilled 1n the art
will appreciate that the playback device 110 may include
additional components or elements from those shown 1in
FIG. 4 without departing from the scope of the present
disclosure. For example, other embodiments of the playback
device 110 may include additional or alternative output
components than those depicted within FIG. 4. Illustratively,
such output components may include a video screen to
display visual data, or a haptic feedback device (e.g., vibra-
tion output devices) to output vibrational patterns or other
tactile information. The playback device 110 may further
include dedicated-tunction or general function processing
components (such as a video processor) to enable output of
visual or haptic data by the playback device 110. Thus, a user
utilizing a user computing device 102 may submit visual or
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haptic data to the fulfillment processing system 106, which
may be encoded onto the playback device 110 and output to
a recerving user. In another embodiment, the playback
device 110 may include programming or components
enabling the device to be re-encoded by a receiving user. For
example, the communication interface 408 may enable the
playback device 110 to receive updated software or firmware
information from a computing device of a receiving party.
Thus, the receiving party may be able to repurpose the
playback device 110 (e.g., after imitial playback of the audio
data encoded thereon) to any arbitrary functionality sup-
ported by the hardware components of the playback device
110.

With reference to FIG. 5, one 1llustrative routine 500 for
creation of delivery of customized audio messages with
packaged 1tems 1s described. The routine may be carried out,
for example, by the fulfillment processing system 106 of
FIG. 1.

The routine 500 begins at block 502, where the fulfillment
processing system 106 obtains an audio message from a user
in conjunction with an order for physical items. Illustra-
tively, the user may record the audio message via a user
computing device prior to, during, or after placing an order
with an electronic catalog system associated with the ful-
fillment processing system 106. Thereafter, the electronic
catalog system may receive audio data corresponding to the
recorded audio message, and transmit the audio data to the
fulfillment processing system 106, which may be housed
within a fulfillment center selected by the electronic catalog
system to package and ship the items associated with the
order.

Thereaftter, at block 504, the fulfillment processing system
106 causes a playback device to be placed within a package,
along with the items associated with the order. Illustratively,
the fulfillment processing system 106 may cause a packag-
ing slip to be printed for the order, the packaging slip
including an indication that a playback device 1s to be
included i the order. Thus, a human packager at the
fulfillment center can retrieve a playback device and place
the playback device within the package. As a further 1llus-
tration, the fulfillment processing system 106 may cause an
automated or semi-automated packaging system to place the
playback device within the package. For example, the ful-
fillment processing system 106 may instruct an ASRS sys-
tem to retrieve the playback device along with the i1tems
associated with the order, and to place the playback device
and 1tems 1nto the package.

In some embodiments, the playback device may be sim-
ply placed within a package without special configuration.
In other embodiments, the playback device may be placed 1n
a specific location of the package. For example, where the
playback device includes a light sensor to detect the opening
ol a package, the playback device may be placed on top of
other goods within the package to ensure that the device
senses light when the package 1s opened. In some instances,
a package containing a playback device may be specially
constructed to hold the playback device at a predefined
location, such as 1n a slot nearby to the top of the package.
As such, the tulfillment processing system 106 may instruct
a packager (either human, automated, or combination
thereol) to place the playback device at that predefined
location. Where automatic playback of an audio message 1s
wholly or partially dependent on a mechanical switch, the
packager may 1nstall the playback device into the package
such that the switch activates when the package 1s opened.
For example, the playback device may be attached to a
drawstring of a package, such that loosening the drawstring
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activates a switch of the playback device. As a further
example, a playback device may be attached to one or more
structural members of a package (e.g., a lid or sidewall) to
ensure that moving the lid or sidewall activates a switch or
sensor ol the playback device. In some instances, the ful-
fillment processing system 106 may cause playback devices
to be pre-installed 1nto packages for goods. For example, a
playback device may be inserted into a package during
manufacturing of that package, such that installation of the
playback device at the fulfillment center would be unnec-
essary. In these instances, the fulfillment processing system
106 would simply cause a packager to place the items
associated with an order into a package already containing
a playback device.

The routine 500 can then continue at block 506, where a
playback device identifier 1s associated with the order. As
will be described below, the playback device 1dentifier may
subsequently be used by the fulfillment processing system
106 to transmuit audio data corresponding to a recorded audio
message to the playback device. The playback device iden-
tifier may be any information that identifies an individual
playback device from among many playback devices. For
example, a playback device identifier may be a serial num-
ber physically shown on the playback device (e.g., in the
form of human-readable symbols or a machine-readable
code, such as a barcode), or may be an identification code
stored within a memory of the playback device (e.g., a
BLUETOQOTH address, an NFC universal i1dentifier [UID],
an RFID, etc.). Where a playback device 1dentifier 1s physi-
cally shown on the playback device, the playback device
identifier may be associated with the order by scanning both
the playback device 1dentifier and an order 1dentifier (e.g., as
represented via barcodes or other machine readable 1denti-
fiers), and transmitting both the playback device identifier
and the order 1dentifier to the fulfillment processing system
106. Such scanning may occur manually or automatically.
Where a playback device identifier 1s stored within memory
of the playback device, the playback device identifier may
be associated with the order by electronically communicat-
ing with the playback device to receive the playback device
identifier, and transmitting that identifier (along with an
order i1dentifier) to the fulfillment processing system 106.
[llustratively, retrieval of a playback device identifier may
occur simultaneously with or shortly after placement of the
playback device within a package corresponding to an order.

Thereafter, the routine continues at block 508, where the
tulfillment processing system 106 detects the previously
identified playback device identifier in conjunction with the
package corresponding to the order. Illustratively, imple-
mentation of block 508 may occur after completing the
package for the order, and placing the package onto a
conveyance system. Accordingly, the fulfillment processing
system 106 may include one or more scanners, such as
barcode scanners, RFID sensors, or other sensors, on the
conveyance system that scan each package to determine an
order 1dentifier of the package. If the order identifier has
been previously associated with a playback device 1dentifier,
the fulfillment processing system 106 can, at block 510,
initiate communication with the playback device identified
by the playback device identifier. In one embodiment, com-
munication between the playback device and the tulfillment
system may occur wirelessly via the BLUETOOTH wireless
communication protocol. Accordingly, the fulfillment pro-
cessing system 106 may initiate a “pairing” with the play-
back device, as 1dentified by the playback device identifier,
and transmit audio data corresponding to the order to the
playback device.
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After transmitting audio data to the playback device, the
routine continues at block 512, where the fulfillment pro-
cessing system 106 causes the package including the play-
back device to be transmitted to a receiving user. Illustra-
tively, the fulfillment processing system 106 may pass the
package to a delivery system, such as a courier service, with
instructions to deliver the package to the receiving user. The
routine may then end at block 514.

On receiving and opening the package, the playback
device can detect that the package has been opened, and
begin playback of the audio data. Thus, the routine 500
represents illustrative interactions for receiving a custom-
1zed audio message from a user computing device 1 con-
nection with an order for physical items, encoding that audio
message mto a playback device to be packaged with the
physical 1tems, and causing the audio message to be auto-
matically played back to a receiving user on opening the
package.

One skilled 1n the art will appreciate that the routine 500
may 1nclude fewer or more interactions than described
above, or may be arranged in a different ordering than
described with respect to FIG. 5. For example, some
embodiments of the present application may include pro-
gramming a playback device with audio data prior to placing
that playback device mto a package of ordered 1tems. In such
embodiments, the various interactions of the routine 500
may be rearranged, for example, such that transmission of
audio data to the playback device (in block 410) occurs prior
to placement of the playback device into the package 504.
Accordingly, the interactions of routine 500 are intended to
be illustrative 1n nature, rather than exhaustive.

All of the methods and processes described above may be
embodied 1n, and fully automated via, software code mod-
ules executed by one or more general purpose computers or
processors. The code modules may be stored 1n any type of
non-transitory computer-readable medium or other com-
puter storage device. Some or all of the methods may
alternatively be embodied in specialized computer hard-
ware.

Conditional language such as, among others, “can,”
“could,” “might” or “may,” unless specifically stated other-
wise, are otherwise understood within the context as used 1n
general to present that certain embodiments include, while
other embodiments do not include, certain features, elements
and/or steps. Thus, such conditional language 1s not gener-
ally mtended to imply that features, elements and/or steps
are 1n any way required for one or more embodiments or that
one or more embodiments necessarily include logic for
deciding, with or without user input or prompting, whether
these features, elements and/or steps are included or are to
be performed 1n any particular embodiment.

Disjunctive language such as the phrase “at least one of X,
Y or 7Z.,” unless specifically stated otherwise, 1s otherwise
understood with the context as used 1n general to present that
an item, term, etc., may be either X, Y or Z, or any
combination thereol (e.g., X, Y and/or Z). Thus, such
disjunctive language 1s not generally intended to, and should
not, imply that certain embodiments require at least one of
X, at least one of Y or at least one of Z to each be present.

Unless otherwise explicitly stated, articles such as ‘a’ or
‘an’ should generally be interpreted to include one or more
described items. Accordingly, phrases such as “a device
configured to” are intended to include one or more recited
devices. Such one or more recited devices can also be
collectively configured to carry out the stated recitations.
For example, “a processor configured to carry out recitations
A, B and C” can include a first processor configured to carry
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out recitation A working in conjunction with a second
processor configured to carry out recitations B and C.

Any routine descriptions, elements or blocks in the flow
diagrams described herein and/or depicted in the attached
figures should be understood as potentially representing
modules, segments, or portions of code which include one or
more executable istructions for implementing specific logi-
cal functions or elements 1n the routine. Alternate 1mple-
mentations are included within the scope of the embodi-
ments described herein 1n which elements or functions may
be deleted, or executed out of order from that shown or
discussed, including substantially synchronously or 1in
reverse order, depending on the functionality involved as
would be understood by those skilled in the art.

It should be emphasized that many variations and modi-
fications may be made to the above-described embodiments,
the elements of which are to be understood as being among
other acceptable examples. All such modifications and varia-
tions are intended to be included herein within the scope of
this disclosure and protected by the following claims.

What 1s claimed 1s:

1. A system for fulfillment order processing comprising:

a data store including audio data corresponding to a
recorded audio message; and

one or more processors i communication with the data
store and configured with specific computer-executable
instructions that, when executed, cause the one or more
processors to at least:

receive the audio data from a computing device of a

first user;

associate the audio data with an order for a physical

1tem;

prepare the physical item for shipping by including the

physical 1tem within a package;

cause scanning of a machine readable code of the

package;

determine an association between the machine readable

code and the order;
determine a location of the package based at least in
part on the scanning of the machine readable code;

identify, from the location of the package, that the
package 1s within a threshold distance from a wire-
less transceiver;

in response to 1dentifying that the package 1s within the

threshold distance, initiate, via the wireless trans-
cewver, wireless commumication with a playback
device placed within the package containing the
physical 1tem, the playback device comprising a
sensor configured to detect an opening of the pack-
age and a microcontroller programmed to playback
the audio data in response to detecting the opening of
the package;
transmit, through the wireless communication, the
audio data to the playback device for storage within
memory of the playback device; and
generate mstructions to ship the package, including the
playback device and the one or more physical items,
in accordance with the order.

2. The system of claim 1, wherein the sensor includes a
light sensor configured to cause the microcontroller to
playback the audio data on exposure to a threshold amount
of light.

3. The system of claim 1, wherein the wireless transceiver
utilizes at least one of a short range wireless protocol, a near
field communication (NFC) protocol, a wireless USB pro-
tocol, or an 802.11x protocol.
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4. The system of claim 1, wherein the playback device
includes a mechanical switch configured for attachment to a
portion of the package, and wherein activation of the
mechanical switch indicates the opening of the package.

5. The system of claim 1, wherein the computer-execut-
able 1structions further cause the one or more processors to
at least generate computer-executable instructions that,
when executed by the computing device of the first user,
cause the computing device of the first user to record the
audio data and transmit the audio data to the one or more
Processors.

6. The system of claim 1, wherein the audio data repre-
sents a message recorded by the first user to be played back
in response to the opeming of the package.

7. A computer-implemented method comprising:

as 1mplemented by one or more processors configured

with specific computer-executable mstructions:

receiving audio data from a computing device 1n con-
nection with an order for a physical item;

associating the audio data with a package for a physical
item;

receiving, via a scanner, mput data associated with a
machine readable code of the package;

determining an association between the machine read-
able code and the order;

determining a location of the package based at least 1n
part on receiving the mput data;

identifying, from the location of the package, that the
package 1s within a threshold distance from a wire-
less transceiver;

in response to 1dentifying that the package 1s within the
threshold distance, mitiating, via the wireless trans-
ceiver, wireless communication with an output
device placed within the package, the output device
comprising a microcontroller programmed to play-
back the audio data 1n response to detecting an
opening of the package; and

transmitting, through the wireless communication, the
audio data to the output device for storage within
memory of the output device and for output to a
receiving party associated with the order.

8. The computer-implemented method of claim 7, turther
comprising:

generating instructions to place the output device within

the package.

9. The computer-implemented method of claim 8,
wherein the 1nstructions to place the output device within the
package include imstructions to an automated storage and
retrieval system to retrieve the output device for inclusion
within the package.

10. The computer-implemented method of claim 7, fur-
ther comprising:

recerving an identifier from the output device; and

verifying that transmission of the audio data 1s to a correct

output device based at least 1n part on the identifier.

11. The computer-implemented method of claim 7 further
comprising generating instructions executable by the com-
puting device to display a user interface associated with the
order, wherein the user interface includes at least one
selectable element to mitiate recording of an audio message,
and wherein the instructions further cause the computing
device to: mitiate recording of the audio message 1n
response to selection of the selectable element; and generate
the audio data from the audio message.

12. The computer-implemented method of claim 7,
wherein the output device further comprises a sensor con-
figured to detect an opening of the package.
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13. The computer-implemented method of claim 12,
wherein the sensor includes at least one of a mechanical
switch or a light sensor.

14. Non-transitory computer-readable media including
computer-executable instructions that, when executed by a
computer system, cause the computer system to at least:

obtain media data 1n connection with an order for a

physical item, wherein the media data comprises a
message to be output to a receiving party associated
with the order:;

modily the order to include an output device, the output

device comprising a microcontroller programmed to
receive and output the media data, wherein the output
device includes a sensor configured to detect an open-
ing of a package in which the output device 1s placed
and, 1n response to said opening, to mitiate output of the
media data;

receive, via a scanner, mput data associated with a

machine readable code of the package;

associate the machine readable code with the order;

determine a location of the package based at least 1n part

on recerving the mput data;

identify, from the location of the package, that the pack-

age 1s within a threshold distance from a wireless
transceiver;
in response to identifying that the package 1s within the
threshold distance, initiate, via the wireless transceiver,
wireless communication with the output device;

transmit, through the wireless communication, the media
data to the output device for output to a receiving party
associated with the order.

15. The non-transitory computer-readable media claim
14, wherein the computer-executable instructions further
cause the computer system to at least instruct an automated
storage and retrieval system to include the output device
within the package.

16. The non-transitory computer-readable media claim
14, wherein the sensor configured to detect the opening of
the package 1s a switch attached to a movable portion of the
package.

17. The non-transitory computer-readable media claim
14, wherein the sensor includes a light sensor configured to
initiate output of the media data on exposure to a threshold
amount of light.
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18. The non-transitory computer-readable media claim
14, wherein the computer-executable instructions further
cause the computer system to at least transmit, to a com-
puting device associated with placement of the order,
instructions for generation of a user interface configured to
enable recording of the audio data and transmission of the
audio data to the computer system.

19. A device comprising: a speaker; an electronic com-
munication interface to recerve audio data representing an
audio message; a physical memory including the audio data
that 1s received via the electronic communication interface;
a sensor connected to a package and placed to detect an
opening of the package, the package comprising a machine
readable code capable of being scanned to determine a
location of the package that 1s within a threshold distance of
a wireless transceiver; and a processor configured with
specific computer-executable instructions that, when
executed, cause the processor to at least: receive, from a
wireless transceiver a request to 1nitiate wireless communi-
cation with a first computing device; receive the audio data
via the wireless communication, wherein the audio data 1s
associated with an order for an item 1n the package; detect
the opening of the package at least partly by detecting an
activation of the sensor; and output the audio message
represented by the audio data through the speaker.

20. The device of claim 19, wherein the computer-
executable mstructions further cause the processor to at least
determine that at least a threshold period of time has passed
between reception of the audio data and the opening of the
package.

21. The device of claim 19, wherein at least the physical
memory and the processor are included within a microcon-
troller.

22. The device of claim 19, wherein the sensor 1S con-
nected to a movable portion of the package, and wherein the
sensor 1s configured to detect an opening of the package at
least partly by detecting motion 1n the movable portion of
the package.

23. The device of claim 19, wherein the device 1s inte-
grated into the package.

24. The device of claim 19, wherein the sensor includes
a light sensor configured to cause the processor to output the
audio message on exposure to a threshold amount of light.
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